Grooved metal surfaces coated with metal-dielectric stacks are predicted to meet the performance requirements for next-generation highly efficient solar thermal absorbers.
Figure 1. (a) Schematic of the parabolic trough configuration. 2 (b) Cross section of the coated absorber tube. T: temperature.
selective absorber coating. An ideal absorber coating at 720K, illustrated in Figure 2 , behaves as a perfect absorber-α(λ) = ε(λ) = 1-for wavelengths shorter than the cutoff wavelength, λ=2.24µm, to optimize light absorption, and it suppresses thermal emission-α(λ) = ε(λ) = 0-for longer wavelengths to minimize losses through infrared emission.
Our research group has optimized non-periodic multilayer stacks as solar selective absorbers. 4, 5 The metals inside the stack act as absorbers and the dielectrics as optical spacers, creating interference effects that enhance absorption in a desired spectral range. These effects in metal-dielectric multilayer stacks can be used to achieve sharp spectral tuning. Recent progress in nanofabrication has created new opportunities to design sub-wavelength structures that could help achieve even higher spectral selectivity. Therefore, we have studied surfaces consisting of periodic, nanoscale V-grooves coated with metal-dielectric stacks. The structure is illustrated in Figure 3 .
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This approach combines impedance matching using tapered metallic features with the excellent spectral selectivity of aperiodic metal-dielectric stacks. Figure 4 shows the modeled spectral selectivity for grooves coated with stacks consisting of 5, 7, 9, and 11 layers. The spectral selectivity closely approximates that of the ideal absorber at 720K.
Our optimal solar selective coatings are predicted to have thermal emissivity below 5% at 720K while still absorbing >90% of the incident light. In our recent publication, 1 we explain how changes in the angle of the V-grooves can be used to tailor the spectral selectivity to significantly increase the efficiency of solar thermal systems. We predict that these structures would be able to reduce thermal emission by about 50% compared to commercially available coatings. To verify our modeled results, we are currently working on a vacuum emissometer to measure the spectral behavior of the proposed structures at various tem
